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[Objective] Elevation doing laser oscillator part from serriconducto 
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r substrate with etching , when fonrirg,the laser light leaks from side 
face of laser oscillator part and in order for there notto be times when 
it comes out, in order for side face to become rougfrin fine, etching 
does. 

[Constitution] After forming electrode which corresponds to mirror 
molded surface of laser oscillator part inthe top surface of laminated 
part of laser oscillation element which is provided on semiconductor 
substrate, asthe endface of electrode is covered, in order electrode for 
both side surfaces toexpose at least, applying made on electrode 
portion, etching it doesthe laminated part of laser oscillation element 
with reactive * ion * etching method . 
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[Claires)] 

[Qaiml] Laser oscillation element is laminated in surface of semico 
nductor substrate, bade surface el ectrode is formed in bottom surface 
of seniconductor substrate, electrode of laser oscillator part is 
formed in top surface of laminated part of the laser oscillation element, 
After applying etching mask on electrode portion with, etching 
doing laminated part of laser oscillation element, elevation doing 
laser oscillator part fronthe semiconductor substrate, manufacturing 
method of sari conductor laser which it tries to form being, As 
endface of aforementioned electrode which corresponds to themirror 
molded surface of laser oscillator part is covered, in order electrode 
for both side surfaces toexpose at least, applying made on electrode 
portion, with reactive * ion * etching rrethod theetching laminated 
part of laser oscillation element manufacturing method of 
semiconductor laser which designatesthat it tries to do as feature. 
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[0001] 

[Field of Industrial Application] As for this invention, it regprds iran 
ufacturing method of semiconductor laser which forms thelaser 
oscillator part in elevation (ridge) condition by etching doing 
laminated part which consistsof laser oscillation element which is 
provided on semiconductor substrate. 

[0002] 

[Prior Art] Generally, there beirg a semiconductor laser of ridge type 
of this kind, as shown inthe Figure 1 , on semiconductor substrate 2 
where it can provide back surface electrode I, as laser oscillation 
elementthe laser oscillator part 7 which consists of claddirg layer 3, 
active layer 4, cladding layer 5 and contact layer 6 it is formed bythe 
elevation by etching , it has become structure where it can 
providethe electrode 8 on laser oscillator part 7 on that of . 

[0003] And, As for that, It laminates by laser oscillation element epit 
axial growth doing in surface, it forms theelectrode 8 of laser 
oscillation in top surface of laminated part of laser oscillation 
element in semiconductor substrate 2where it can provide back 
surface electrode 1 in bottom surface, after betting etching maskon 
electrode 8 part amount, in order to be done, it is formed from 
semiconductor substrate 2by etching doing laminated part of laser 
oscillation element, laser oscillator part 7 elevatioa 

[0004] With semiconductor laser of this kind of ridge type, applying 
doing voltage withthe electrode 8 and back surface electrode 1, 
laser light LB is discharged to direction whichfrom portion of active 
layer 4 in mirror surface 9 which was formed by excitationdoing, by 
etching of laser oscillator part 7 it shows with in the diagram arrow. 

[0005] Therefore, when forming laser oscillator pert 7 with etchii^ , 
it is necessary toadopt kind of highly precise etching which 
becomes smooth aspect where therrirror surface 9 oflaser oscillator 
part 7 which laser light LB should discharge does not have 
theunevenness. 

[0006] At that occasion, after applying etching made on portion of el 
ectrode 8oflaser oscillation which was formed to upper surface of 
laminated part of laser oscillation element,the laminated part of laser 
oscillation element with etching doing, side face 10 of laser 
oscillator part 7which is formed with that as mirror surface 9 differing 
and because ofthat it has same precision as shown with inthe 
diagram dotted line, laser light LB leakingto also transverse 
direction, it comes out in evenness. 

[0007] Because of that, until recently, in order for side face 10 oflaser 
oscillator part 7which is formed to occasion where etching made is 
applied on theportion of electrode 8 oflaser oscillation which was 
formed to upper surface of thelaminated part of laser oscillation 
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element, by etching to become unevermess, have tried touse rrask 
pattern where portion which responds to side face 1 0 has beconethe 
zigzag shape. 

[0008] But, In order for side face 10 of laser oscillator part 7 which is 
formed by etching tobecome unevermess doing, laser light leaks 
from side face 1 0 and in order to try not to come out,depends on also 
excitation wavelength of laser light, but if when excitation 
wavelength of the for example laser light is 0.8 pm, mask pattern 
which had minute undulation of 0.2 pm extent is notforrred, it does 
not become, with conventional step it is difficult to formthemask 
which had that kind of microscopic pattern actually. 

[0009] 

[Problems to be Solved by the Invention] It tries to solve as for prob 
Ian which, laser oscillation element is laminated in surface of 
semiconductor substrate, electrode of laser oscillator part is formed 
in top surface of laminated part of thelaser oscillation element, After 
applying etching made on electrode portion, etching doing 
laminated part ofthe laser oscillation element, elevation doing laser 
oscillator part from semiconductor substrate, when forming, itis side 
face of laser oscillator part which is formed by etchirg as mirror 
surfacewhere laser light is discharged laser light to leak to differir^ 
andthe transverse direction which have same precision and to come 
out. 

[0010] 

[Means to Solve the Problems] As for this invention, electrode of las 
er oscillator part is formed in top surface of laminated part of thelaser 
oscillation element which is provided on semiconductor substrate, 
After applying etchir^ made on electrode portion with, etching 
doirg laminated part of laser oscillation element, elevation doing 
laser oscillator part fronthe serriconductor substrate, manufacturing 
method of semiconductor laser which it tries to form being, As 
endface of electrode which corresponds to mirror molded surface of 
laser oscillator partis covered, in order electrode for both side 
surfaces to expose at least,applying mask on electrode portion, 
etching try to do laminated part of thelaser oscillation element with 
RIE (reactive * ion * etching) method. 

[001 1] With that, case of etching due to RIE, metal molecule of tteel 
ectrode depositing in side face of laser oscillator part, side face is 
devastated inthe fine, laser light leaks from there and objective that 
is achrievedeasily coning out is gone. 

[0012] 

[Working Example(s)] Figure 2 being something which shows confi 
guration example of wafer 1 1 where thelaser oscillation element is 
laninated on semiconductor substrate 2, on semiconductor substrate 
2 which consists of thai (+) GaAs, cladding layer 73 which consists 
of active layer 72,p -Al (0.3) Ga (0.7)As which consists of 
thecladding layer 71 , GaAs which consists of n -Al (0.3) Ga (0.7)As 
as laminated part 12 of laser oscillation elen^nt,arrithecontact 
layer 74 which consists of p (+) GaAs is formed by sequential 
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epitaxial growth. 

[0013] Making use of this wafer 1 1, this invention produces serrico 
nductor laser of ridge typelike below. 

[0014] First, as shown in (a) of Figure 3, in bottom surface of wafer 1 
1 which washed, vapor deposition doing AuGe/Ni /An alloy 
(ohrric al loy), it forms bottom surface electrode 1 . 

[001 5] Next, as shown in (b) of Figure 3, after being covered portion 
which excludes specified site which corresponds to laser oscillator 
part by photoresist 1 3,the Ti/An alloy vapor deposition is done 
from on that, as shown in (c) of the Figure 3 by removing ( lift off) 
photoresist 13, electrode 8 is formed in specified site 
whichcorresponds to laser oscillator part. 

[0016] At that occasion, as shown in (b) of Figure 3, as shown in (c) 
of Figure 3 by providing photoresist 13 in overhang condition, 
granule ofthe Ti/An alloy scattering to parts on both sides of 
electrode 8 which is formed by thevapor deposition doir^ Ti/An 
alloy try to deposit. 

[00 1 7] Next, as in (d) of Figure 3 shown, as from on that deposit afte 
rdoing SiQ2 film 14, shown in (e) of Figvire 3, applying photoresist 
1 5 onthe specified site which corresponds to electrode 8, it removes 
excess SiQ2 film 14 withthe etching , as shown in(f) of Figure 3 and 
by removing photoresist 15,it obtains etching made 16 due to 
specified pattern on electrode 8. 

[001 8] At that occasion, with especially this invention, as shown in 
Figure 4, asthe both end faces 81,82 which corresponds to mirror 
molded surface oflaser oscillator part of electrode 8 iscovered, in 
order for portion 83,84 of both side surfaces of electrode 8 to expose 
atleast, have tried to bet etching mask 1 6 on electrode 8 part amount. 

[0019] Next, as shown in (g) of Figure 3, etching doing under gas pr 
essurewhere 1 Pa or less which uses SiCl4 with R1E which is a 
etching methodwhere anisotropy is high, as etching gas is low, on 
sari conductor substrate 2 it formsthe laser oscillator part 7 in 
elevation. 

[0020] At that occasion, because etching due toRIE undo* therelati 
vely low gas pressure is made to do, following to etching made 16, 
perpendicular etch surfaceis acquired without in addition 
overetching occurring for most partwithout etch surface of both erxl 
faces 81 ,82 side of electrode 8 which etching is donebecoiring 
rough, good mirror surface is acquired 

[0021] In addition, with portion 83,84 of both side surfaces which e 
lectrode 8 exposes, inaddition to particle of electrode material which 
deposits when forming theelectrode 8 ahead, particle of electrode 
material which scatter is done depositingthe case of latest etching 
with sputtering effect, that becomes nucleus,the etching remnant of 
pillar occurs in etch surface, etch surface becomes rougx inthe fine. 
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[0022] Furthermore, as etching mask 16, if originally in mark, sufficie 
nt oneswhich cover both end feces 81 ,82 which corresponds to 
mirror molded surface of laser oscillator part ofthe electrode 8 they 
should have beea 

[0023] Next, as shown in (h) of Figure 3, exposing electrode 8, in or 
derthat it tries to be able to connect lead, after applying 
thephotoresist 18 of specified pattern, etching doirg etching made 
16, you open window 19. 

[0024] As shown in (i) of finally and Figure 3, removing photoresi 
st 1 8, youcomplete product. 

[0025] To this way, As for this invention, After applying kind of etc 
hing made 16 which electrode 8 portion 83,84 of theboth side 
surfaces exposes at least etching does laser oscillator part 7 in 
elevation, thecoating single means that just is taken, With erriface 
81,82 which had mirror surface where laser ligfrt is discharged tothe 
good and etch surface becoming rough in fine, laser light theside 
face 83,84 which does not have fact that it comes out to leak and 
beable to acquire in self-aligning, it is possible, becomes optinum in 
the mass production to produce semiconductor laser where quality 
is good easily. 

[0026] 

[Effects of the Invention] In manufacturing method of semiconductor 
laser due to this invention we depend, After applying etching mask 
on portion of electrode of laser oscillator part whichwas formed to 
top surface of laminated part of laser oscillation element with, 
etching doing laminated part of laser oscillation element, elevation 
doing laser oscillator part frorrthe semiconductor substrate, when 
forming to, Kind of etching mask which electrode portion of both 
side surfaces exposes atleast just is applied in taking simple means 
depending, With endface which had mirror surface which to 
specified direction can dischargethe laser light to good and etch 
surface becoming rough in fine, theside face which does not have fact 
that laser light leaks to transverse directionand comes out be able to 
acquire laser oscillator part which had, it has possessedthe benefit 
that can produce semiconductor laser where quality is good easily. 

[Brief Explanation of the Drawings)] 

[Figure i] It is a oblique diagram winch shows general constitution 
of seniconductor laser of theridge type. 

[Figure 2] It is a front view which shows configuration example of se 
ni conductor wafer where laser oscillation element islairinated on 
semiconductor substrate. 

[Figure 3] It is a figure which shows production process of senicond 
uctor laser due to this invention. 

[Figwe 4] It is a oblique diagram which shows one example of etchin 
g mask which was applied onthe portion of electrode which was 
formed on sari conductor wafer. 
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[Explanation of Reference Signs in Drawing?] 

1 back surface electrode 

2 semiconductor substrate 

7 laser oscillator part 

8 electrode 

9 mirror surface 

11 wafer 

12 laser oscillation element lartinated part 
16 etchingmask 
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[Figure 1] 



[Figure 2] 
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